Deoxyribonucleic acid cleavage specificity of a series of acridine- and acodazole-iron porphyrins as functional bleomycin models.
A series of metalloporphyrins linked through basic chains to certain DNA interactive groups has been synthesized. Several of these agents reproduce the characteristic properties of the antitumor glycopeptide bleomycin, including the oxygen-mediated scission of DNA in the presence of thiols, antibiobic activity under aerobic conditions, and activity against human and animal tumor models. Initial screening by scission of PM2-CCC-DNA identified six of the compounds, including those bearing acridine and acodazole intercalating groups, as the most active. The specificity of the oxygen-mediated scission of a 139 base pair HindIII/NciI restriction fragment of pBR322 by these six selected agents was then determined and compared with the action of pancreatic DNase by densitometric scans. All six of these compounds produce uniform base and sequence neutral cleavage of the restriction fragment at each base site. The six active compounds bear either of two types of intercalators, 6-chloro-2-methoxyacridine or acodazole, and with linkages to the ferric binding domain of -NH(CH2)2-, -NH(CH2)3-, -NH(CH2)4-, or -NH(CH2)3NH(CH2)3- and either porphyrin or deuteroporphyrin moieties. Comparison of the Kassoc values for binding to calf thymus DNA suggests that the enhanced binding observed with the linker -NH(CH2)3NH(CH2)3- contributes to the efficiency of sequence neutral DNA scission and may be a factor in the relative anticancer activities of these agents. The iron porphyrins give no evidence of the production of base propenals in DNA degradation, and the autoradiograms clearly indicate that a phosphate group is attached to the 5' end of the oligomer. The scission is partially suppressible by catalase and superoxide dismutase.(ABSTRACT TRUNCATED AT 250 WORDS)